The Brown Skua (Stercorarius antarcticus lonnbergi) breeds on the Antarctic Peninsula and in Antarctic and Sub-Antarctic islands (Ritz et al. 2008) . It has opportunistic feeding habits taking advantage of a broad variety of available resources. Its main food resources during the breeding period are penguins from nearby colonies, and flying seabirds (Trivelpiece et al. 1980 , Graña-Grilli & Montalti 2012 . During the rearing period, lasting around 60 days, both parents feed chicks (Young 1994) and the hatching asynchrony between siblings, of between 1 and 4 days, is reflected in a bigger body size of the older one (Montalti 2005 , Ritz et al. 2005 .
The aim of this study was to describe the diet of Brown Skua chicks while looking for differences in its composition at different ages and between siblings.
MetHODS

Study area
Sampling was carried out at Harmony Point (62º17'60''S, 59º15'0''W), Nelson Island, South Shetland Islands, Antarctica, where Brown Skuas breed in sympatry with South Polar Skuas (S. maccormicki). Breeding colonies of Uniformity of diet composition of Brown Skua chicks at different ages and between siblings
Maricel Graña-Grilli, Lucas J. Marti and Diego Montalti Chinstrap Penguins (Pygoscelis antarcticus) and Gentoo Penguins (P. papua) are located at this site, which in 1995 had 89,700 and 3,347 pairs, respectively (Silva et al. 1998 and showed good fit to the data (R 2 = 0.97). The application of the function on the same data that generated it gave a correct age assignation to 15.3% of the measurements and a difference between the calculated and actual age of 1 and 2 days to 32.6% and 23.7% of measurements, respectively (difference mean = 2 d, SD = 1.74 d). The largest differences between calculated and actual ages were 8 and 9 days for 2 and 1 measurements, respectively, the three cases belonging to chicks over 50 days old. This model allowed determining that ages of chicks sampled at Harmony Point were between 4 and 43 days old.
Samples were grouped according to the age of chicks, defined in weeks, covering a total of six weeks. The frequency of occurrence of resources in stomach contents was calculated for the following categories: penguin colonies -soft tissue, indigestible remains of penguin chicks, feathers, bone and egg; eggs of flying seabirds; and marine resources -including krill (Euphausia superba), fish, and cephalopods.
Data analysis was carried out by contingency tables, grouping data for two consecutive weeks, obtaining three age categories defined by fortnights: first (n = 14), second (n = 25), and third fortnight (n = 20). Fortnight blocks were used because the condition of 20% of the expected frequencies higher than 5 at every class was not fulfilled for chi-squared test (Quinn & Keough 2002) , precluding analysis in weekly blocks. For the same reason, eggs of penguins and flying seabirds were pooled for analysis, despite being possible to identify them as belonging to each category. Similarly, krill, fish and cephalopods remains were combined in a single category named "marine resources".
Diet of sibling chicks
Regurgitated stomach contents were sampled from 11 pairs of sibling chicks, in both chicks simultaneously. Culmen measurements were not recorded for these chicks precluding us from estimating their ages. Samples obtained were weighed and their qualitative composition was examined and both mass and composition were compared between siblings.
temporal change in diet
In order to test for changes in diet throughout the study period, regardless of chick age, all 59 samples took from chicks of different ages were classified in three groups, covering eight consecutive calendar days each (19/01-26/01, n = 24; 27/01-03/02, n = 15; 04/02-11/02, n = 20) and an analysis of contingency was performed.
reSUltS
Diet according to chick age
Penguin remains found belonged to soft tissue (muscle and viscera), bone of chicks, complete body parts, and down feathers (all them grouped as indigestible chick remains); adult bones and skin with feathers, and egg. In the case of other seabird species, remains of egg and of a Greater Sheathbill, Chionis alba, were found. The latter was found in a single sample and therefore, it was not included in the contingency table.
Soft tissue of penguins predominated in all age classes (Figure 1 ). There was an exclusive presence of penguin remains during the first week, with a progressive appearance of other items in the following weeks, and the incorporation of marine resources in the third week of life of chicks (Figure 1 ). Those marine resources were found in the stomach content of 6 chicks sampled in dates that covered all the sampling period (between 20 January and 4 February). In 4 of those samples the marine remains belonged to krill in advanced digestion condition.
There were no significant differences in the composition of the diet in the three chicks' stages (χ 2 = 6.74, df = 10, P = 0.75).
Diet of sibling chicks
Regurgitated wet mass obtained was variable between
Uniformity of diet composition of Brown Skua chicks at different ages and between siblings Maricel Graña-Grilli, Lucas J. Marti and Diego Montalti sibling chicks. In five of the pairs of siblings, the difference was between 60.9% (9-23 g) and 90.0% (1-10 g), while in the other four pairs it was between 1.3% (38-38.5 g) and 13.3% (26-30 g).
Penguin remains were almost the only food item found in stomach contents of siblings and in 8 out of 11 pairs, the items found were coincident in both siblings (Table 1) 
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The comparison of items found when samples were classified according to calendar date did not show significant differences between the three periods sampled (χ 2 = 8.60, df = 10, P = 0.57).
DiScUSSiON
We addressed in the current study only one aspect among several ones that can determine changes in diet of chicks, such as changes in food availability or feeding status of parents. The lack of differences among the three compared periods sampled would suggest that the kind of food that skuas offer to their chicks would be determined by the availability more than by changes in the specific needs of chicks related to their age. In agreement with previous, studies, remains of soft tissue of penguins predominated in the diet of Brown Skua chicks throughout their nesting period (Reinhardt 1997 , Graña-Grilli et al. 2011 . Sampling covered a period of 24 days in which penguin chicks would be at the crèche stage (chicks are big and get grouped under the care of a few adults while other parents forage at sea) and at the onset of the fledging stage (Williams 1995) . At those stages, penguin chicks have low vulnerability to the attack of skuas due to their big size and self-defense ability (Burton 1968). However, the occurrence of viscera and muscle in stomach contents would indicate that parent skuas were able to get high quality food from nearby penguin colonies. Viscera and muscle are the first parts ingested by skuas (Young 1994 ) and may be selected as high quality food to be given to chicks.
The appearance of marine resources in stomach contents of older chicks only would suggest that there is a need for supplementation of the diet that may lead parents to look for other kinds of food, apart from the ones obtained at the penguin colonies, or that availability of marine foods changed through the season. However, the high degree of digestion of krill remains suggests that its occurrence may be due to secondary ingestion, i.e. from digestive tracts of penguins on which the skuas fed.
The lack of information about feeding status of parents, as owners of feeding territories or not, which can be a determinant of breeding success (Ens et al. 1992) , precludes us from making inferences about the possibility that no territorial pairs may need to look for food sources other than penguins. In the same way, the age of parents, which also has an influence on breeding success (Pugesek 1993) , is not known in this work.
Aggression of the older sib towards younger ones has been reported for other skua species, especially when the food availability is reduced (Procter 1975 , Wang & Norman 1993 , Young & Millar 2003 . Aggressive behaviour consists of older chick throwing out the younger sib from the territory, causing its death by predation or starvation (Young & Millar 2003) . However, parents can control food delivered to chicks, either by reducing the effects of competition between siblings (Ricklefs 1982) , or enhancing differences in food acquisition by selecting the older one during feeding (Braun & Hunt 1983) . Sampling of siblings was carried out on both chicks at a nest, therefore ejection from the nest is not an option in our study, and the similarity in the kind of items found between siblings would suggest that there is no parent discrimination between them when delivering food. This rose the possibility of parents intervening to reduce the effect of competition between chicks, thus increasing fledging rates and consequently their own fitness On the other hand, the stomach contents obtained from many sibling pairs had important differences in mass. Unfortunately, our work does not allow us to determine the amount of food delivered to each chick after each foraging trip and whether the feeding frequency is similar for both chicks or not. Those differences in mass found in the stomach contents could be the result of aggressive food monopolization by one of the siblings, or differences in the period elapsed since the last time each chick was fed. Alternatively it could result from sampling biases, such as obtaining an incomplete sample of the total stomach content (Barrett et al. 2007 ). Dietary differences between chicks would be most likely reflected in its quantity rather than quality, but the impossibility to distinguish among those possible causes for mass differences leaves the question open about food monopolization by older siblings in skuas. Further research on the feeding of chicks could clarify the characteristics of the relationship between siblings and the role of parental provisioning on them.
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